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EXECUTIVE SUMMARY 

The risk assessment for wide-ranging ecological receptors evaluates the risk to coyotes 
and mule deer at t ie  Rocky Flats Environmental Technology Site (RFETS). This risk 
assessment is based on exposure point concentrations (EPCs) for ecological contaminants 
of potential concern (ECOPC) that were calculated from surface soil data aggregated 
across the entire RFETS site. 

Wide-ranging receptors of concern that were selected for assessment include 
representative mammal receptors that would range throughout RFETS. The receptors 
were selected based on several criteria, including their potential to be found in the various 
habitats present within RFETS, their potential to come into contact with ecological 
contaminants of concern (ECOIs), and the amount of life history and behavioral 
information available. 

ECOIs in sitewide surface soil were evaluated in the ECOPC identification process for 
wide-ranging receptors. Nickel and total dioxins were identified as ECOPCs for selected 
wide-ranging receptors. These ECOPCs were evaluated further in the risk 
characterization. Some surface soil dioxin data are for samples collected at approximately 
20 feet below ground surface (bgs). The data are classified as surface soil because they 
are for confirmation samples collected at the bottom of an excavation after an accelerated 

risk characterization. Sitewide ecological receptors would not be exposed to dioxin in this 
action soil removal. Although the excavation was backfilled, the data are included in the \ 

area. 

ECOPC/receptor pairs were evaluated in the risk characterization using a range of EPCs, 
exposure scenarios, and toxicity reference values (TRVs) to give a range of risk 
estimates. Overall, no significant risks to wide-ranging ecological receptors that may use 
the RFETS are predicted. In addition, the high species diversity and continued use of the 
site by numerous vertebrate species verifies that habitat quality for these species remains 
acceptable and the ecosystem functions are being maintained. Data collected on wildlife 
abundance and diversity indicate that wildlife populations are stable and species richness 
remains high during remediation activities at RFETS. 
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1.0 INTRODUCTION 

The purpose of the Comprehensive Risk Assessment (CRA) is to assess human health 
and ecological risks’ posed by contaminants of concern (COCs) remaining at the Rocky 
Hats Environmental Technology Site (RFETS) following accelerated actions. This report 
presents the risk assessment for wide-ranging ecological receptors at.RFETS. This risk 
assessment is based on exposure point concentrations (EPCs) for ecological contaminants 
of potential concern (ECOPC) that were calculated from surface soil data aggregated 
across the entire RFETS site. 

The Ecological Risk Assessment (ERA) methods and selection of receptors are described 
in detail in the Final CRA Work Plan and Methodology, Revision 1 (DOE 2005a), 
hereafter referred to as the CRA Methodology. The anticipated future land use of RFETS 
is a wildlife refuge. A variety of representative terrestrial and aquatic receptors are 
evaluated in the CRA including the Preble’s meadow jumping mouse (PMJM), a 
federally listed threatened species present at RFETS. The wide-ranging receptors of 
concern, the coyote and mule deer, were selected for this risk assessment because they 
are representative mammal receptors that range throughout RFETS. The receptors were 
selected based on several criteria, including their potential to be found in the various 
habitats present within RFETS, their potential to come into contact with contaminants, 
and the amount of life history and behavioral information available. 

1.1 Site Description 

This section provides a brief description of RFETS, including historical activities, 
topography, surface water features, vegetation, and ecological resources. A more detailed 
description of these features and additional information regarding the geology, 

. hydrology, and soil types at RFETS are included in Site Physical Characteristics, 
Section 2.0 of the Resource Conservation and Recovery Act (RCRA) Facility 
Investigation-Remedial Investigation (RI)/Corrective Measures Study (CMS)-Feasibility 
Study (FS) Report (hereafter referred to as the RWS Report). 

The Historical Release Report (HRR) (DOE 1992) and its annual updates provide 
descriptions of known or suspected spills that have occurred since the inception of 
RFETS. The original HRR organized these known or suspected sources of contamination 
as Individual Hazardous Substance Sites (IHSSs), Potential Areas of Concern (PACs), or 
Under Building Contamination (UBC) sites (hereafter collectively referred to as IHSSs) 
(Figure 1.1). Individual IHSSs and groups of IHSSs were also designated as Operable 
Units (OUs). Over the course of cleanup under the 1991 Interagency Agreement (IAG) 
and the 1996 Rocky Flats Cleanup Agreement (RFCA), thelJ.S. Department of Energy 
(DOE) has thoroughly investigated and characterized the contamination associated with 

’ The term “risk” in the CRA is used to refer to the combined “lifetime excess cancer risk” and 
noncarcinogenic health effects assessed using the hazard index (HI) for humans. For ecological receptors, 
“risk” refers to adverse effects to wildlife populations for non-PMJM receptors or individual PMJM 
receptors. 
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these MSSs. MSSs have been dispositioned through appropriate remedial actions or by 
determining that no further accelerated actions (NFAA) are required, pursuant to the 
applicable IAG and RFCA requirements. Some OUs have also been dispositioned in 
accordance with an OU-specific Corrective Action Decisioflecord of Decision 
(CADROD). The disposition of the historical MSSs at RFETS is described in the 2005 
Annual Update to the HRR (DOE 2005b), and regulatory agency approval letters are on 
file. A more detailed description of the MSS history at RFETS is included in Appendix 
A, Volume 2, Section 1.0 of the RYFS Report. 

1.1.1 RFETS Description 
RFETS is located in northern Jefferson County, Colorado, approximately 16 miles 
northwest of Denver. RFETS consists of 6,240 acres, and land around RFETS primarily 
consists of ranchland, preserved open space, mining areas, and low-density residential 
areas. R E T S  was part of a nationwide nuclear weapons complex owned by DOE. Main 
fabrication and processing facilities, constructed in 1951, were located near the center of 
RFETS in what is known as the Industrial Area (IA). 

1.1.2 Topography and Surface Water Hydrology 

RFETS is located on a broad eastward-sloping plain of coalescing alluvial fans. While the 
alluvial fan surface west of RFETS has a general slope that falls gently from west to east, 
more recent geologic processes have incised drainages and removed portions of the 
alluvial cover and underlying bedrock. Drainage swales passing through RFETS have 
significant topographical relief (50 to 150 feet) along the eastern portions of the site 
(Figure 1.1). 

Streams and seeps at RFXTS are largely ephemeral or intermittent, with stream reaches 
gaining or losing flow, depending on the season and precipitation amounts. Surface water 
flow across RFETS is primarily from west to east, with four drainages traversing the site 
(Figures 1.1 and 1.2): 

Rock Creek - Major drainage in the northwestern part of RFETS. (does not 
receive runoff from the IA); 

Walnut Creek - Major drainage in the north-central portion of RFETS, including 
the majority of the IA; 

Woman Creek - Major drainage on the southern side of RFETS, including the 
southern side of the IA; and 

Smart Ditch -Minor drainage in the far southern section of RFETS (drainage 
does not receive runoff from the IA). 

Even the largest drainages at RFETS typically have defined channels that are relatively 
narrow, ranging in bottom width from 2 to 10 feet, often with exposed sediments and 
cobbles, and occasionally with vegetated channels. 

DW/E03200501I.DOC 2 
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Accelerated remedial actions at RFETS resulted in removal of all buildings to at least 
3 feet below ground surface (bgs) in the IA except the former east and west vehicle 
inspection sheds. Other site activities resulted in some surface recontouring and 
revegetation of the former IA, after removal of parking lots and other surface 
infrastructure features, as necessary. In addition, ditches and stormwater conveyances 
have been eliminated or reconfigured to meet objectives for slope stability and 
stormwater flow, and pavement has been removed. 

0 

The removal of buildings and pavement from the IA significantly reduces the volumes 
and peak discharge rates of runoff from the IA. With accelerated actions complete, it is 
anticipated that flows in North and South Walnut Creek will be significantly diminished 
compared with the historic configuration of the site, when buildings and pavement 
generated additional runoff. 

Additional details on topography and surface water hydrology are provided in Section 2.0 
of the RWS Report. 

1.1.3 Flora and Fauna 

At an elevation of approximately 6,000 feet above mean sea level, RFETS contains a 
unique ecotonal mixture of rhountain and prairie plant species resulting from the 
topography of the area and its proximity to the mountain front. The relatively 
undeveloped.RFETS site provides numerous vegetation communities that are used by 
wildlife to satisfy habitat needs. 

Numerous animal species have been observed at RFETS and the more common ones are I 

expected to be present throughout the overall site. Common large and medium-sized 
mammals likely to live at or frequent RFETs include deer (Odocoileus hemionus), 
coyotes (Canis latrans), raccoons (Procyon lotor), desert cottontails (Sylvilagus 
audubonii), and white-tailed jackrabbits (Lepus townsendii). The most common reptile 
observed at RFETS is the western prairie rattlesnake (Crotalis viridus), and the most 
common birds include meadow larks (Sturnella neglecta) and vesper sparrow (Pooecetes 
gramineus). The most common small mammal species include deer mice (Peromyscus 
maniculatus), prairie voles (Microtus ochrogaster), meadow voles (Microtus 
pennsylvanicus), and different species of harvest mice (Reithrodontomys sp.). The PMJM 
is a federally listed threatened species found at RFETS. The preferred habitat for the 
PMJM is the riparian comdors bordering sd-eams, ponds, and wetlands at RFETS. 

More detail on the flora and fauna at R E T S  can be found in Section 2.0 of the RWS 
Report. 

1.1.4 Data Description 

Data have been collected at RFETS under regulatory agency-approved Work Plans, 
Sampling and Analysis Plans (SAPS), and Quality Assurance Project Plans (QAPjPs) to 
meet data quality objectives (DQOs) and appropriate U.S. Environmental Protection 
Agency (EPA) and Colorado Department of Public Health and Environment (CDPHE) 
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guidance. Surface soil, subsurface soil, sediment, surface water, and groundwater 
samples have been collected at RFETS. 

The sitewide receptors are only exposed to surface soil. The sampling locations for 
surface soil at RFETS are shown on Figure 1.3, and the analytical program is summarized 
in Table 1.1. The data summary for detected analytes in surface soil is provided in Table 
1.2. Ecological Contaminants of Interest (ECOIs) that were analyzed for but not detected 
are presented in Attachment 1. Detection limits are compared to ecological screening 
levels (ESLs) and discussed in Attachment 1 (Table Al.1). A detailed description of data 
storage and processing methods is provided in Appendix A, Volume 2 of the RYFS 
Report. The complete data set for surface soil at RFETS is provided on a compact disc 
(CD) in Attachment 6. In accordance with the CRA Methodology, only data collected on 
or after June 28,1991, are used in the CRA. 

. Data meeting the CRA requirements are available for up to 2,709 surface soil samples 
collected at R E T S  that were analyzed for inorganics (2,709 samples), organics (1,932 
samples), and radionuclides (2,462 samples) (Table 1.1). Representatives from all three 
of these analyte groups were detected (Table 1.2). Dioxin congener concentrations have 
been converted to 2,3,7,8-TCDD toxicity equivalents (TEQ) by applying toxicity 
equivalency factors (TEFs) using the procedure described in Appendix A, Volume 2 of 
the RVFS report. Results are provided in Table 1.3. 

1.2 Data Adequacy Assessment 

A data adequacy assessment was performed to determine whether the available data set 
discussed in the previous section is adequate for risk assessment purposes. The data 
adequacy assessment rules are presented in the CRA Methodology, and a detailed data 
adequacy assessment for the data used in the CRA is presented in Appendix A, Volume 2 
of the RVFS Report. The adequacy of the data was assessed by examining the number of 
available samples for each analyte group in each medium for use in the CRA, the spatial 
and temporal representativeness of the data, as well as information on potential historical 
sources of contamination, migration pathways, and the concentration levels in the media. 
The assessment concludes that the data are adequate for the purposes of the CRA. 

1.3 Data Quality Assessment 

A Data Quality Assessment (DQA) for the surface soil data was conducted to determine 
whether the data were of sufficient quality for risk assessment use. The DQA is presented 
in Appendix A, Volume 2 of the RWS Report. It was concluded that the data are of 
sufficient quality for use in this CRA. 

2.0 IDENTIFICATION OF ECOLOGICAL CONTAMINANTS OF 
POTENTIAL CONCERN 

The ECOPC identification process for the ERA streamlines the ecological risk 
characterization by focusing the assessment on ecological contaminants of interest 
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(ECOIs) that are present throughout the RFETS. ECOIs are defined as any chemical 
detected in the surface soils in the RFETS. 0 
The ECOPC identification process is based on the site conceptual model (SCM) 
presented in the CRA Methodology and described in detail in Appendix A, Volume 2 o 
the RWS Report. The SCM presents the pathways of potential exposure from 
documented historical potential source areas (MSSs) to the receptors of concern. The 
most significant exposure pathways for the sitewide ecological receptors are the ingestion 
of plant, invertebrate, or animal tissue that could have accumulated ECOIs from the 
source areas through direct uptake or dietary routes, as well as the direct ingestion of 
potentially contaminated media. 

Wide-ranging receptors of concern that were selected for assessment are identified in 
Table 2.1. They are large home-range receptors, and include coyotes (carnivore, 
insectivore and generalist) and mule deer. The receptors were selected based on several 
criteria, including their potential to be found in the various habitats present within 
RFETS, their potential to come into contact with ECOIs, and the amount of life history 
and behavioral information available. 

The ECOPC identification proce,ss for all receptors and the assumptions inherent in this 
procedure are provided in Appendix A, Volume 2 of the RWS Report. No observed 
adverse effect level (NOAEL) ecological screening levels (ESLs) and threshold ESLs 
(tESLs) for each ECOI are also identified in the CRA Methodology. 

2.1 Data Used in the Ecological Risk Assessment 

Data meeting the CRA requirements are available for up to 2,709 surface soil samples 
collected at RFETS (Table 1 .I). A data summary is provided in Table 1.2. Sediment and 
surface water data for the aquatic ERA also were collected. These data are evaluated in 
Appendix A, Volume 15B of the RVFS Report. 

2.2 Identification of Surface Soil Ecological Contaminants of Potential Concern 

ECOPCs for surface soil were identified for the wide-ranging receptors in accordance 
with the sequence presented in the CRA Methodology. 

2.2.1 Comparison with No Observed Adverse Effect Level Ecological Screening 
Levels 

In the first step of the ECOPC identification process, the maximum detected 
concentrations (MDCs) of ECOIs in surface soil were compared to receptor-specific 
NOAEL ESLs. NOAEL ESLs for surface soil were developed in the CRA Methodology 
for terrestrial vertebrates (which includes wide-ranging receptors). 

The NOAEL ESLs for the sitewide receptors are compared to MDCs in surface soil in 
Table 2.1. The results of the NOAEL ESL screening analyses for all receptor types are 
summarized in Table 2.2. Analytes with a “Yes” in the “Exceedance” column in Table 0 2.2 are evaluated further. 
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NOAEL ESLs were not available for several ECOIheceptor pairs (Tables 2.1 and 2.2). 
These ECOYreceptor pairs are discussed as ECOIs with uncertain toxicity, along with the 
potential impacts to the risk assessment, in Section 5.0. 

2.2.2 Surface Soil Frequency of Detection Evaluation 

The ECOPC identification process for non-PMJM receptors involves an evaluation of 
detection frequency for each ECOI retained after the NOAEL screening step. If the 
detection frequency is less than 5 percent, then population-level risks are considered 
highly unlikely and the ECOI is not further evaluated. 

Three chemicals detected in surface soil that were retained after the NOAEL ESL 
screening step had a detection frequency less than 5 percent (2,4,6-trichlorophenol, 
dieldrin, and pentachlorophenol). These ECOIs have been excluded from further 
evaluation. 

The analyte 2,4,6-trichloropheno1 was only detected once out of 1,180 surface soil 
results. The sampling locations and detections are presented on Figure 2.1. The detected 
sample was located in the IAEU and was not shown to be a potential risk in the IAEU 
CRA due to a low frequency of detection. This ECOI was not carried forward in the 
ECOPC identification process for wide-ranging receptors either. Population-level risk 
from one detection throughout the entire RFETS is highly unlikely. 

Dieldrin was detected in 11 of 468 surface soil results in the RFETS. Figure 2.2 shows 
the sampling locations and detections. Most of the detections (eight) were located in three 
separate groupings within the IAEU. The remaining detections were scattered throughout 
the RFETS. with no other detections nearby. Dieldrin was, therefore, eliminated from 
further consideration in the ECOPC identification process based on the low percentage of 
detection and the isolation of detections. It is unlikely that population-level risks would 
be predicted based on the isolated detections of dieldrin. 

Pentachlorophenol was detected in 12 of 1,180 surface soil results. Figure 2.3 shows the 
sampling locations and detections. Most of these detections (1 1) were in the IAEU, three 
of which were located within MSS 700-7. However, the total area of the IHSS is less 
than 0.10 acre. All other detections were isolated with no other detections nearby. 
Pentachlorophenol is, therefore, eliminated from further consideration in the ECOPC 
identification process based on the low percentage of detections and the very small total 
area where detections were found. It is highly unlikely that population-level risks would 
be predicted in the based on the small number of detections of pentachlorophenol. 

2.2.3 Surface Soil Background Comparisons 

The ECOIs retained after the NOAEL ESL screening and the detection frequency 
evaluation were then compared to site-specific background concentrations where 
available. The background comparison is discussed in Attachment 3. The statistical 
methods used for the background comparison are summarized in Appendix A, Volume 2 
of the RYFS Report. 
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The results of the background comparisons for the wide-ranging receptors are presented 
in Table 2.3. The analytes listed as being retained as ECOIs in Table 2.3 are evaluated 
further using upper-bound EPCs in the following section. 

2.2.4 Exposure Point Concentration Comparisons to Threshold ESLs 

The ECOIs retained after completion of all previous evaluations are then compared to 
tESLs using EPCs specific to large home-range receptors. The calculation of EPCs is 
described in Appendix A, Volume 2 of the RI/FS Report. 

0 

Statistical concentrations for each ECOI retained for the tESL screen are presented in 
Table 2.4. The EPC for large home-range receptors is the upper confidence limit (UCL) 
on the mean, or the MDC in the event that the UCL is greater than the MDC. The EPC 
for each ECOI is compared to the limiting large home-range receptor tESL (if available). 

The EPCs are compared to the tESLs in Table 2.5. ECOIs with EPCs that exceed the 
tESLs are assessed in the professional judgment evaluation. Any ECOIlreceptor pairs that 
are retained through professional judgment are identified as ECOPCs and are camed 
forward in the risk characterization. 

2.2.5 Surface Soil Professional Judgment Evaluation 

Based on the weight-of-evidence professional judgment described in Attachment 3, 
nickel and 2,3,7,8-TCDD (TEQ) (mammal) in sitewide surface soils were identified as 
ECOPCs and retained for further evaluation in the risk characterization. 

2.2.6 Summary of Surface Soil Ecological Contaminants of Potential Concern 

Inorganic, organic, and radionuclide surface soil ECOIs for wide-ranging receptors were 
eliminated from further consideration as ECOPCs based on one of the following: 1) the 
MDC of the ECOI was less than the lowest ESL; 2) no ESLs were available (these ECOIs 
are discussed in Section 5.3); 3) the concentration of the ECOI in RFETS surface soils 
was not statistically greater than background surface soils; 4) the upper-bound EPC did 
not exceed the limiting tESL; or 5) the weight-of-evidence, professional judgment 
evaluation indicated that the ECOI was not a site-related contaminant of potential 
concern. Chemicals that were retained are identified as ECOPCs. 

A summary of the ECOPC screening process for wide-ranging receptors is presented in ,  
Table 2.6. Receptors of potential concern for each ECOPC are also presented. The 
ECOPC/receptor pairs are evaluated further in Section 3 .O (Ecological Exposure 
Assessment), Section 4.0 (Ecological Toxicity Assessment), and Section 5.0 (Ecological 
Risk Characterization). 

3.0 ECOLOGICAL EXPOSURE ASSESSMENT 

The ECOPC identification process defined the steps necessary to identify those chemicals 
that could not reliably be removed from further consideration in the ERA process. The 0 
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list of ECOPC/receptor pairs of potential concern (Table 3.1) represents those media, 
chemicals, and receptors that require further assessment. The characterization of risk 
defines a range of potential exposures to site receptors from the ECOPCs and a parallel 
evaluation of the potential toxicity of each of the ECOPCs as well as the uncertainties 
associated with the risk characterization. This section provides the estimation of potential 
exposure to surface soil ECOPCs for the receptors identified in Section 2.0 and Table 3.1. 
Details of the dosage-based exposure model, used for the wide-ranging receptors, are 
presented in Appendix A, Volume 2 of the RI/FS Report. 

Appendix A, Volume 15A 
Wide-Ranging Ecological Receptors 

3.1 Exposure Point Concentrations 

Surface soil EPCs for wide-ranging receptors were calculated using both Tier 1 and Tier 
2 methods as described in the Appendix A, Volume 2 of the RI/FS Report. The 30-acre 
grid used for the Tier 2 calculations is shown on Figure 3.1. The Tier 1 and Tier 2 UTLs 
and UCLs are presented in Table 3.2. 

Surface water EPCs are based on the same statistics used for the soil EPCs (i.e., the UCL) 
and are used to estimate the total exposure via the surface water ingestion pathway. 
Surface water (total concentration) EPCs for all ECOPCs are presented in Table 3.3. All 

* surface water data are provided on CD in Attachment 6. 

3.2 Receptor-Specific Exposure Parameters 

Receptor-specific exposure factors are needed to estimate exposure to ECOPCs for each 
representative species. These include body weight; food, water, and media ingestion 
rates; and diet composition and respective proportion of each dietary component. Daily 
rates for intake of forage, prey, water, and incidental ingestion of soils were developed in 
the CRA Methodology and are presented in Table 3.4 for the receptors of potential 
concern carried forward in the Sitewide ERA. 

3.3 Bioaccumulation Factors 

The measurement or estimation of concentrations of ECOPCs in wildlife food is 
necessary to evaluate how much of a receptor’s exposure is via food versus direct uptake 
of contaminated media. Conservative bioaccumulation factors (BAFs) were identified in 
the CRA Methodology. These BAFs are either simple ratios between chemical 
concentrations in biota and soil or are based on quantitative relationships such as linear, 
logarithmic, or exponential equations. The values reported in the CRA Methodology are 
used as the BAFs for purposes of risk estimation. 

3.4 Intake and Exposure Estimates 

Intake and exposure estimates were completed for each ECOPC/receptor pair identified 
in Table 3.1. The estimates use the default exposure parameters and BAFs presented in 
Appendix B of the CRA Methodology and described in the previous subsection. These 
intake calculations represent conservative estimates of food tissue concentrations 
calculated from the range of upper-bound EPCs including the Tier 1 and Tier 2 UCLs. 
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The intake and exposure estimates for ECOPCheceptor pairs are presented in 
Attachment 4. A summary of the exposure estimates for the following is presented in 
Table 3.5: 

0 
Nickel - Coyote .(generalist and insectivore). 

2,3,7,8-TCDD (TEQ) (mammal) - Coyote (insectivore) 

4.0 ECOLOGICAL TOXICITY ASSESSMENT 

Exposure to wildlife receptors was estimated for representative species of functional 
groups based on taxonomy and feeding behavior in Section 3.0 in the form of a daily rate 
of intake for each ECOPCh-eceptor pair. To estimate risk, calculated intakes must then be 
compared to the toxicological properties of each ECOPC. The laboratory-based toxicity 
benchmarks are termed toxicity reference values (TRVs) and are of several basic types. 
The NOAEL and no observed effect concentration (NOEC) TRVs are intake rates or soil 
concentrations below which no ecologically significant effects are expected. The NOAEL 
and NOEC TRVs were used to calculate the NOAEL ESLs employed in screening steps 
of the ECOPC identification process to eliminate chemicals that have no potential to 
cause risk to the representative receptors. The lowest observed adverse effects level 
(LOmL) TRV is a concentration above which the potential for some ecologically 
significant adverse effect could be elevated. The threshold TRVs represent the 
hypothetical dose at which the response for a group of exposed organisms may first begin 
to be significantly greater than the response for unexposed receptors and is calculated as 
the geometric mean of the NOAEL and LOAEL. Threshold TRVs were calculated based 
on specific data quality rules for use in the ECOPC identification process for a small 
subset of ECOIs in the CRA Methodology. 

0 

TRVs for ECOPCs identified for this ERA were obtained from the CRA Methodology. 
The pertinent TRVs for wide-ranging mammals are presented in Table 4.1. 

I 

5.0 ECOLOGICAL RISK CHARACTERIZATION 

Risk characterization includes risk estimation and risk description. Details of these 
components are described in the CRA Methodology and Appendix A, Volume 2 of the 
RWS Report. Predicted risks should be viewed in terms of the potential for the 
assumptions used in the risk characterization to occur in nature, the uncertainties 
associated with the assumptions, and in the potential for effects on the population of 
receptors that could inhabit the RFETS. 

As described in Section 1.1,  numerous historical IHSSs, PACs, or UBC sites are located 
within the boundaries of the RFETS. All of these historical sites were considered in the 
risk characterization process. 

3 

Potential risks to wide-ranging receptors (coyote and mule deer) are evaluated using a 
hazard quotient (HQ) approach. An HQ is the ratio of the estimated exposure of a 0 
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> I  

receptor to a TRV that is associated with a known level of toxicity, either a NOAEL or a 
lowest observed adverse effect level (LOAEL): 

HQ = Exposure I TRV 

As described in Section 3.0, TRVs for mammals are expressed as ingested doses 
(mg/kg/BW/day). In general, if the NOAEL-based HQ is less than 1, then no adverse 
effects are predicted. If the LOAELbased HQ is less than 1 but the NOAEL-based HQ is 
above 1, then some adverse effects are possible, but it is expected that the magnitude and 
frequency of the effects will usually be low (assuming the magnitude and severity of the 
response at the LOAEL are not large and the endpoint of the LOAEL accurately reflects 
the assessment endpoints for that receptor). If the LOAEL-based HQ is greater than or 
equal to 1, the risk of an adverse effect is of potential concern, with the probability and/or 
severity of effect tending to increase as the value of the HQ increases. 

> 1  Poten ti a1 1 y significant risk 

When interpreting HQ results for wide-ranging ecological receptors, it is important to 
remember that the assessment endpoint is based on the sustainability of exposed 
populations, and risks to some individuals in a population may be acceptable if the 
population is expected to remain healthy and stable. 

HQs were calculated for each ECOPC/receptor pair based on the exposures estimated and 
TRVs presented in the preceding sections. Risks are discussed and presented to put the 
assumptions of the risk predictions into context that can be used to make risk 
man agemen t decisions. 

5.1 Chemical Risk Characterization 

As noted above, the quantitative method used to characterize chemical risk is the HQ 
approach. HQs are usually interpreted as follows: 

NOAEL- LOAEL- 
based based 

Interpretation of HQ 
Results 

Minimal or no risk 

Low level risk” 

One potential limitation of the HQ approach is that calculated HQ values may sometimes 
be uncertain due to simplifications and assumptions in the underlying exposure and 
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toxicity data used to derive the HQs. Where possible, this risk assessment provides 
information on three potential sources of uncertainty, described below. 0 

Exposure Point Concentrations (EPCs). Because surface soil sampling 
programs in the EU sometimes tended to focus on areas of potential 
contamination (MSSIPACPIJBCs), EPCs calculated using the Tier 1 approach 
(which assumes that all samples are randomly spread across the EU and are 
weighted equally) may tend to yield an EPC that is biased high. For this reason, a 
Tier 2 area-weighting approach was used to derive additional EPCs that help 
compensate for this potential bias. HQs were always calculated based on both 
Tier 1 and Tier 2 EPCs for sitewide receptors. 

Bioaccumulation Factors (BAFs). For wildlife receptors, concentrations of 
contaminants in dietary items were estimated from surface soil using uptake 
equations. When the uptake equation was based on a simple linear model (e.g., 
Chssue = BAF * Cs,,i,), the default exposure scenario used a high-end estimate of 
the BAF (the 90th percentile BAF). However, the use of high-end BAFs may tend 
to overestimate tissue concentrations in some dietary items. In order to estimate 
more typical tissue concentrations, where necessary, an alternate exposure 
scenario calculated total chemical intake using a 50th percentile (median) BAF 
and HQs were calculated. The use of the median BAF is consistent with the 
approach used in the ecological soil screening level (EcoSSL) guidance (EPA 
2005). 

0 Toxicity Reference Values (TRVs). The CRA Methodology utilized an 
established hierarchy to identify the most appropriate default TRVs for use in the 
ECOPC selection. However, in some instances, the default TRV selected may be 
overly conservative with regard to characterizing population-level risks. The 
determination of whether the default TRVs are thought to yield overly 
conservative estimates of risk is addressed in the uncertainty sections below on a 
chemical-by-chemical basis. When an alternate TRV is identified, the chemical- 
specific uncertainty sections provide a discussion of why the alternate TRV is 
thought to be appropriate to provide an alternative estimate of toxicity (e.g., 
endpoint relevance, species relevance, data quality, chemical form, etc.), and HQs 
were calculated using both default and alternate TRVs where necessary. 

The influences of each of these uncertainties on the calculated HQs were evaluated both 
alone and in concert in the risk description for each chemical. Uncertainties related to the 
BAFs, TRVs and background risk are presented for each chemical in Attachment 5. 
Where uncertainties were deemed to be high, Attachment 5 provided alternative BAFs 
andor TRVs as appropriate based on the results of the uncertainty assessment. 

HQs calculated using the default BAFs and with the Tier 1 and Tier 2 EPCs are provided 
in Table 5.1 for each ECOPC/receptor pair. Where no LOAEL HQs exceed 1 using the 
default exposure and toxicity values, no further HQs were calculated regardless of the 
results of the uncertainty analysis. Since the default HQs are generally the most 0 
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conservative risk estimations, if low risk is estimated using these values then further 
reductions of conservatism would only serve to reduce risk estimates further. 

If LOAEL HQs greater than 1 are calculated using default assumptions, and the 
uncertainty analysis indicated that alternative BAFs and/or TRVs would be beneficial to 
reduce uncertainty and conservatism, alternative HQs are presented in Table 5.1 as 
appropriate. 

,The selection of which EPC (e.g., UTL or UCL) is of primary importance will depend 
upon the type of receptor and the relative home range size. Only the UCL EPC is 
provided in Table 5.1 for the wide-ranging receptors. 

All calculated exposure estimates and,HQ values are also provided in Attachment 4. 
These include the HQs calculated using a range of EPCs. The results for each ECOPC are 
discussed in more detail below. 

t 

The risk description incorporates results of the risk estimates along with the uncertainties 
associated with the risk estimations and other lines of evidence to evaluate potential 
chemical effects on ecological receptors in the RFETS following accelerated actions. 
Information considered in the risk description includes receptor groups potentially 
affected, type of TRV exceeded (e.g., NOAEL versus LOAEL), relation of sitewide 
concentrations to other criteria such as EPA EcoSSLs, and risk above background 
conditions. In addition, other site-specific and regional factors are considered such as the 
use of a given ECOPC within the RFETS as related to historical RFETS activities, 
comparison of ECOPC concentrations within the RFETS as it relates to background, 
and/or comparison to regional background concentrations. 

5.1.1 Nickel 

Nickel HQs for the coyote (generalist and insectivore) are presented in Table 5.1. 
Figure 5.1 shows the spatial distribution of nickel in relation to the lowest ESL and also 
presents the data used in the calculation of the Tier 2 EPCs. 

HQs Calculated to Characterize Uncertainty 

Uncertainties relatedto the default HQ calculations provided in Table 5.1 are discussed in 
detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

Neither coyote receptor (generalist and insectivore) had LOAEL HQs greater than 1, 
indicating that risks based on the default assumptions were low, and no alternative HQs 
were calculated. 

Care should be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

DENIEO32005011 .DOC 12 



RCRA Facility Investigation - Remedial Investigation/ 
Corrective Measures Study - Feasibility Study Report 

Appendix A,  Volume 15A 
Wide- Ranging Ecological Receptors 

Nickel - Risk Description 

Nickel was identified as an ECOPC for the coyote (generalist and insectivore). 
Information on the historical use of nickel and a summary of site data and background 
data is provided in Attachment 3. 

Wide-Ranging (Large Home-Range) Receptors 

NOAEL HQs were greater than 1 for the coyote (generalist and insectivore) under the 
default exposure/TRV scenarios (Table 5.1). LOAEL HQs for both receptors were less 
than or equal to 1 for all exposure scenarios. 

Table 5.2 presents a summary of HQs calculated using the arithmetic mean 
concentrations used as cell-specific EPCs for surface soil samples within each of the 
Tier 2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. Nickel samples were available from 201 grid cells (Figure 5.1). NOAEL 
HQs greater than 10 were only calculated in 7 percent of the grid cells. NOAEL HQs 
between 5 and 10 were calculated in 77 percent of the grid cells, and NOAEL HQs 
between 1 and 5 were calculated in 16 percent of the grid cells. LOAEL HQs less than 1 
were calculated in 93 percent of grid cells, with the remaining 7 percent of HQs ranging 
from 1 to 5. The results of the grid-cell analysis indicate that risks from average exposure 
to sub-populations of wide-ranging receptors are low. 

The uncertainty analysis discussed uncertainties and conservatisms related to both upper- 
bound BAFs used in the intake estimates and in the TRVs used to calculate HQs. 
However, since risks are classified as low using the more conservative default HQ 
calculations, no alternative HQs were calculated. Risks are likely to be low to populations 
of all large home range receptors from exposure to nickel in the RFETS. 

@ 

5.1.2 2,3,7,8-TCDD (TEQ) (Mammal) 

HQs for 2,3,7,8-TCDD (TEQ) (mammal) for the coyote (insectivore) are presented in 
Table 5.1. Figure 5.2 shows the spatial distribution of 2,3,7,8-TCDD (TEQ) (mammal) in 
relation to the lowest ESL and also presents the data used in the calculation of the Tier 2 
EPCs. It should be noted that the 2,3,7,8-TCDD (TEQ) (mammal) concentrations located 
southwest of the former Industrial Area are at a depth of approximately 20 feet bgs. In 
this area, confirmation'samples were collected at the bottom of an excavation after 
completion of an accelerated action soil removal. These samples were classified as 
surface soil and were included in the risk assessment even though the excavation was 
backfilled and the samples are technically from the subsurface. The coyote (insectivore) 
would not be exposed to dioxins in this area. 

HQs Calculated to Characterize Uncertainty 

Uncertainties related to the default HQ calculations provided in Table 5.1 are discussed in 
detail in Attachment 5. Uncertainties related to BAFs, TRVs and background risks are 
presented. 

0 
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No LOAEL HQs greater than 1 were calculated for the coyote (insectivore) receptor. 
Therefore, no alternative HQ calculations are provided. 

Care should, however, be taken to review the chemical specific uncertainties discussed in 
Attachment 5 when reviewing the results of all receptors regardless of whether alternative 
HQs are provided. 

2,3,7,8-TCDD (TEQ) (Mammal) - Risk Description 

2,3,7,8-TCDD (TEQ) (mammal) was identified as an ECOPC for the coyote (insectivore) 
receptor. 

Wide-Ranging (Large Home-Range) Receptors 

Potential risks from exposure to 2,3,7,8-TCDD (TEQ) (mammal) were evaluated using a 
range of EPCs. NOAEL HQs were less than 1 for both the Tier 1 and Tier 2 UCLs 
(Table 5.1). All LOAEL HQs were less than 1 for both receptors. Given the lack of 
LOAEL HQs greater than 1, risks to wide-ranging receptors from 2,3,7,8-TCDD (TEQ) 
(mammal) in surface soils in the RFETS are likely low. 

Table 5.2 presents a summary of HQs calculated using the arithmetic mean 
concentrations used as cell-specific EPCs for surface soil samples within each of the 
Tier 2 30-acre grid cells. Default NOAEL and LOAEL TRVs were used in the HQ 
calculations. 2,3,7,8-TCDD (TEQ) (mammal) samples were available from 4 grid cells 
(Figure 5.2). NOAEL HQs were less than 1 (using the UCL) for 100 percent of the grid 
cells. In addition, none of the grids had LOAEL HQs greater than 1 for the coyote 
(insectivore). The results of the grid-cell analysis indicate that the average exposure to 
sub-populations of wide-ranging receptors indicate low risk from exposure to dioxin 
(total). 

5.2 Ecosystem Characterization 

An ecological monitoring program has been underway since 1991 when baseline data on 
wildlife species was gathered (Ebasco 1992). The purpose of this long-term program was 
to monitor specific habitats to provide a sitewide database from which to monitor trends 
in the wildlife populations at RFETS. This type of monitoring program provides localized 
information that can also be used for analysis at a landscape level, to monitor the 
population trends and general health of the Rocky Flats ecosystem. Permanent transects 
through three basic habitats were run monthly for over a decade (K-H 2002). 
Observations concerning the abundance, distribution and diversity of wide-ranging 
wildlife species were recorded including observations of deer and coyotes. 

Big game species and carnivores were observed through relative abundance surveys and 
multi-species surveys (16 permanent transects) that provided species specific sitewide 
counts. Elk (Cervus canadensis) and two deer species, mule deer (Odocoileus hemionus) 
and white-tail deer (Odocoileus virginianus), inhabit RFETS. NO white-tail deer were 
present at RFETS in 1991 when monitoring began (K-H 2002). In 2000 (K-H 2001), the 
population of white-tail deer was estimated between 10 and 15 individuals. White-tailed 

DEN/E03200501 I .DOC 14 



RCRA Facility Investigation - Remedial Investigation/ 
Corrective Measures Study - Feasibility Study Report 

Appendix A. Volume 1SA 
Wide-Ranging Ecological Receptors 

deer spend the majority of their time in Lower Woman Creek. Mule deer frequent all 
parts of RFETS (14 mi2) year-round. The RFETS mule deer population from winter 
counts is estimated at a mean 125 individuals (n = 7) with a density of 14 deer per square 
mile (K-H 2000,2002). Winter mule deer counts have varied from 100 to 160 individuals 
over the monitoring period (1994 to 2000) with expected agehex class distributions (K-H 
2001). The population at RFETS is “open” with individuals able to move freely on- an 
off-site. In comparison, mule deer populations at the Rocky Mountain Arsenal (27 mi2) 
are estimated between 175 to 213 individuals based on ground observations (Whittaker 
1993). This equates to a density of 93.6 km2 (36.1mi2), a much denser population. The 
number of mule deer at the Rocky Mountain Arsenal increased substantially toward the 
end of the study. The U.S. Army had erected a chain-link fence around the site in the 
early 1990s (Skipper 2005) and effectively closed the population negating any 
immigration. Prior to the fence being installed, mule deer densities were estimated at 44.3 
km2 (17 mi2) similar to what has been observed at RFETS. The mule deer population 
within RFETS has continued to increase at a steady state with good agehex distributions 
(K-H 2001) over time and similar densities compared to other “open” populations that are 
not hunted. This provides a good indicator that habitat quality is high and that site 
activities have not affected deer populations. It is unlikely that deer populations are 
depressed or reproduction is affected by contaminants. A recent study on actinides in deer 
tissue found that plutonium levels were near or below detection limits (Todd and 
Sattelberg 2004). This provides further support that the deer population is healthy. 

The western area of R E T S  acts as a travel corridor for large mammals connecting Coal 
Creek and the foothills to the west of RFETS. Despite mining activities in this area, elk 
and mule deer travel thought this corridor to calve and fawn in upper Rock Creek in late 
spring. Elk use at RFETS appears to be increasing (Nelson 2005) and gives an indication 
of the desirable habitat quality found at the site. Black bear (Ursus arnericanus) also use 
this corridor to access RFETS. Several individuals have been observed over the past few 
years (K-H 2001). ’ 

Coyotes (Canis latrans) are the top mammalian predator at RFETS. They prey upon mule 
deer fawns and other smaller prey species. The number of coyotes using the site has been 
estimated at 14 to 16 individuals (K-H 2002). Through surveys across the site, coyotes 
have been observed having reproduction success with as many as 6 dens active in one 
year (Nelson 2004). Typically at RFETS, three to six coyote dens support an estimated 14 
to 16 individuals at any given time (K-H 2001). Coyotes have exhibited a steady 
population over time which indicates their prey species continue to be abundant and 
healthy. 

The high species diversity and continued use of the site by numerous vertebrate species 
verifies that habitat quality for these species remains acceptable and the ecosystem 
functions are being maintained (K-H 2000). Data collected on wildlife abundance and 
diversity indicate that wildlife populations are stable and species richness remains high 
during remediation activities at RFETS. 
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5.3 General Uncertainty Analysis 

Quantitative evaluation of ecological risks is limited by uncertainties regarding the 
assumptions used to predict risk and the data available for quantifying risk. These 
limitations are usually addressed by making estimates based on the data available or by 
making assumptions based on professional judgment when data are limited. Because of 
these assumptions and estimates, the results of the risk calculations themselves are 
uncertain, and it is important for risk managers and the public to view the results of the 
risk assessment with this in mind. Chemical-specific uncertainties are presented in 
Attachment 5 of this document and were discussed in terms of their potential effects on 
the risk characterization in the risk description section for each ECOPC. A full discussion 
of categories of general uncertainty that are not specific to the sitewide ERA is presented 
in Appendix A, Volume 2 of the RUFS Report. The following sections are potential 
sources of general uncertainty that are specific to the sitewide ERA. 

5.3.1 Uncertainties Associated With Data Adequacy and Quality 

Sections 1.2 and 1.3 summarize the general data adequacy and data quality for the 
sitewide ERA, respectively. A more detailed discussion is presented in Attachment 2 and 
Appendix A, Volume 2 of the RUFS Report. The data adequacy assessment indicates that 
the data are adequate for the CRA. Data of sufficient quality for ERA purposes were 
collected for surface soil. 

5.3.2 Uncertainties Associated with the Lack of Toxicity Data for Ecological 
Contaminants of Interest Detected in RFETS Surface Soil 

Several ECOIs detected in the RFETS do not have adequate toxicity data for the 
derivation of ESLs (CRA Methodology). These ECOIs are listed in Tables 2.land 2.9 
with a“UT” designation. Appendix B of the CRA Methodology outlines a detailed search 
process that was intended to provide high quality toxicological information for a large 
proportion of the chemicals detected at RFETS. Although the toxicity is uncertain for 
those ECOIs that do not have ESLs calculated due to a lack of identified toxicity data, the 
overall effect on the risk assessment is small because the primary chem&als historically 
used at RFETS have adequate toxicity data for use in the CRA. Therefore, while the 
potential for risk from these ECOPCs is uncertain and will tend to underestimate the 
overall risk calculated, the magnitude of underestimation is likely to be low. 

5.3.3 Uncertainties Associated With Eliminating Ecological Contaminants of 
Interest Based on Professional Judgment 

No analytes in surface soil were eliminated as ECOIs based on professional judgment. 

5.3.4 Uncertainties Associated with the Risk Characterization 

As previously mentioned, some of the surface soil 2,3,7,8-TCDD (TEQ) (mammal) data 
are technically subsurface data because they were collected as confirmation samples from 
the bottom of an excavation following an accelerated action soil removal, and the 
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excavation has been backfilled. The coyote (insectivore) would not be exposed to dioxins 
in this area. 

5.3.5 Summary of Significant Sources of Uncertainty 

The preceding discussion outlined the significant sources of uncertainty in the CRA 
process for assessing ecological risk. While some of the sources of uncertainty discussed 
tend to underestimate risk, an equal or greater number of uncertainties discussed for each 
ECOPC and in RUFS Appendix A indicate that risk estimations may be somewhat biased 
toward the overestimation of risk to a generally unknown degree. 
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Table 1.1 
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Table 1.2 
Summary of Detected Analyles in Surface Soid 

For inorgamcs and organics, stausucs are computed usmg one-half the reponed value for nondetects 
All ra&onuchde values are considered detects 
NIA = Not apphcable 
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Table 1 3  

Total 2,3,7,8-TCDD TEQ Conrentration for Sample 02E0015-OM:C 
BT39-001 02E0015-001 1234678-HpCDF 0.006 Yes V 0.010 
BT39-001 02E0015-001 1234789-HpCDF 1.50E-04 NO V 0.01 0 
BT39-001 02E0015-001 123478-HxCDD 2.30E-04 Yes JB 0.100 

0.009 
6.208-05 

0 
2.30E-05 
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Table 1.3 
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Table 1.3 
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Table 13 
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Table 1.3 

. .  
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Table 1.3 

"Toxicity Equivalency Factor (WHO, 1997) 

'The 2.3.7,S-TCDD TEQ concentration used in the ESL screen is the maximum of all sampling locations for the medium 
NIA = Not Applicable. 

TEQ (Toxicity Equivalence) Concentration = Soil Concentration x TEF. For non-detects, the TEQ Concentration equals zero 



Table 2.1 
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Table 2.1 
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Table 2.1 

~ 

IUranium-238 NIA I NIA I NIA I NIA I NIA I NIA I NIA 1 1,580 I N o  ITerrestnal Receptor I 
'Radronuchde ESLS are not receptor-specific They are considered protectwe of all terrestnal ecologcal species 
ESLs for chronuum are based on Chronuum VI 

%oncentrauons for total moxlns are based on the calculated mamalian t o w  equivalency factors for the vanous congeners detected 
NIA = N o  ESL available for the ECOUreceptor pur 
UT = Uncertain toxlcity. no ESL available (assessed in Secuon 6 0) 
Bold = Analyte retained for further consideration In the next ECOPC selection step. 
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Table 2.2 
Summarv of Wide-Ranging ReceDtor NOAEL ESL Screening Results 

Aluminum 
Ammonia 
Antimonv 

UT 
No 
Yes 

[Arsenic I Yes I 
Barium 
Beryllium 
Boron 
Cadmium 

No 
No 
No 
YeS 

I UT I 

Chromium 
Chromium VI 
Cobalt 

YeS 
No 
No 

ICODDer 'I No I 
Cyanide 
Fluoride 
Iron 
Lead 

No 
No 
UT 
No 

!Lithium I No I 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 

UT 
No 
Yes 
Yes 
Yes 

Nitrate / Nitrite 
Nitrite 
Potassium 
Selenium 
Silica 

[Silicon I UT I 

No 
UT 
UT 
No 
UT 

Silver 
Sodium 
Strontium 
Thallium 

UT 
UT 
No 
No 

1 

Tin 
Titanium 
Uranium 
Vanadium 

Yes 
UT 
No 
Yes 

DEN/E032005011 .XLS 

's\ 

1,1,1 -Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloro-l,2,2-trifluoroethane 
1 ,I-Dichloroethene 
1.2.3-Trichlorobenzene 
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No 
No 
UT 
No 
UT 



Table 2.2 
Summarv of Wide-Ranging ReceDtor NOAEL ESL Screening Results 

1,2,3-TrichIoropropane 
1,2,4-Trichlorobenzene 

1.2-Dichloroethene 
1 ,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,4-Dichlorobenzene 
2,4,5-T 
2,4,5-Trichlorophenol 
2.4.6-Tnchloro~heno1 

1,2,4-Trimethylbenzene I. 

No 
No 
UT 
No 
No 
No 
No 
No 
UT 
YeS 

2,4,6-Trinitrotoluene No 
2,4-Dimethylphenol UT 

r 4 
2-Butanone I No 
2-Hexanone UT 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
4,6-Dinitro-2-methylphenol 
4-Chloro-3-methvl~henol 

12-Methvlna~hthalene I Yes 1 
No 
No 
No 
No 
UT 

4-lsopropyltoluene 
4-Methyl-2-pentanone 

4-Nitroaniline 
4-Nitro~henol 

4-Methylphenol 

UT 
No 
UT 
No 
No 

Acenaphthene 
Acenaphthylene 
Acetone 
Aldrin 

IalDha-BHC I No ~~ 1 

UT 
UT 
No 
NO 

Anthracene 
Benzene 
Benzo( a)anthracene 
Benzotahvrene 

IBenzo(b)fluoranthene I UT 1 

UT 
No 
UT 
Yes 

Benzo(g,h,i)perylene 
Benzo( k)fluoranthene 
Benzoic Acid 
Benzyl Alcohol 
beta-BHC 

UT 
UT 
UT 
No 
No 

DEN/E032005011 .XLS 

~ ?ii 

~ beta-Chlordane No 
bis(2-ethylhexy1)phthalate Yes 
Bromochloromethane UT 
Butylbenzylphthalate No 
Carbazole UT 
Carbon Disulfide No  
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Table 2.2 
Summarv of Wide-Ranging ReceDtor NOAEL ESL Screening Results 

Carbon Tetrachloride 
Chlorobenzene 
Chloroform 
Chloromethane 

No 
No 
No 
UT 

Chrysene 
cis- 1 ,ZDichloroethene 
delta-BHC 
Dibenz( a,h)anthracene 
Dibenzofuran 

UT 
No 
No 
UT 
No 

Dicamba 
Dic hloroprop 
Dieldrin 
Diesel Range Organics 
Diethvhhthalate 

I No 
No 

No 
UT 
Yes 
UT 
No 

IEndosulfan sulfate I No I 

Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octylphthalate 

No 
No 
No 

Endrin 
Endrin aldehyde 
Endrin ketone 

Fluoranthene 
Ethylbenzene 

1 Hexachlorobenzene I No I 

No 
No 
No 
UT 
UT 

Fluorene 
gamma-BHC (Lindane) 
Gasoline 
HeDtachlor eDoxide 

Isopropylbenzene I UT I 

UT 
No 
UT 
NO 

Hexachlorobutadiene 
HMX 
Indeno( 1,2,3-~d)pyrene 
IsoDhorone 
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No 
No 
UT 
UT 

n-Butyl benzene 
N-Nitroso-di-n-propylamine 
n-Propyl benzene 
Total Dioxins 
Total PCBs 
Pentachlorophenol 
Phenanthrene 

UT 
UT 
UT 
Yes 
Yes 
Yes 
UT 



Table 2.2 

Phenol 
Pyrene 
sec-B uty 1 benzene 

tert-Butylbenzene 
Styrene 

Tetrachloroethene 

No 
UT 
UT 
No 
UT 
Yes 

Americium-24 1 
Cesium- 134 
Cesium- 137 
Curium-242 
Curium-244 

No 
UT 
No 
UT 
UT 

I~lutonium-239/240 1 No 1 

Curium-2451246 
Gross Alpha 
Gross Beta 
Neptunium-2 37 
Plutonium-238 

UT 
UT 
UT 

I UT 
UT 

I Uranium-23 8 I No 1 

Radium-226 
Radium-228 
Strontium-89/90 
Uranium-233/234 
Uranium-235 

UT = Uncertain toxicity; no ESL available (assessed in Section 6.0). 
Bold = Analyte retained for further consideration in the next ECOPC selection step. 

No 
No 
No 
No 
No 

1 
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Ta I? e 2.3 

a Statistical comparisons to background cannot be performed. The analyte is retained as an ECOI for further evaluation. 
-- = Screen not performed because ECOI was eliminated from further consideration by a previous step. 
N/A,= Not applicable. Background comparison was not performed because background data were not available or detection frequency of an analyte in EU or 
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Table 2.4 
Statistical Concentrations in Surface Soil 

'Concentrations for total dioxins are based on the calculated mamalian toxic equivalency factors for the various congeners detected. 
MDC = Maximum detected concentration or In some cases, maximum proxy result. 
UCL = 95% upper confidence limit on the mean, unless the MDC c UCL, then MDC is used as the UCL. 
UTL = 95% upper confidence limit on the 90th percentile value, unless the MDCe UTL than the MDC is used as the UTL. 
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Table 2.5 

"Theshold ESL (if avaiable) 
If tESL was not available, then the NOAEL ESL was used. 
N/A = not applicable; ESL not available. 
Bold = Analyte retained for further consideration in the next ECOPC selection step. 
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Table 2.6 

\ 
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Table 2.6 

0 
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Table 2.6 

0 

* Based on results of statistical analysis at the 0.1 level of significance 
-- = Screen not preformed because ECOl was elirmnated from further considention in a previous step. 
NIA - Not applicable; ESL not available or background companson could not be conducted. 0 
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Table 2.6 

Bold = Analyte retained as an ECOPC for risk characterization. 

, 
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Table 3.1 

2,3,7,8-TCDD TEQ (Mammal) 
Coyote (insectivore) 
Coyote (insectivore) 

Volume 15A - Sitewide ERA DEN/E032005011 .XLS Page 1 of I 



Table 3.2 

12,3,7,8-TCDD TEQ (Mammal)" I 7.39E-05 I 1.63E-05 I 1.13E-05 I I 8.40E-06 

"Concentrations for total dioxins are based on the calculated mamalian toxic equivalency factors for the various congeners detected. 
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Table 3.3 

NIA = Data were not available. 
NC = Not calculated. MDC used as a surrogate. 

[2,3,7,8-TCDD TEQ (Mammal j1- mg/L NIA I 
NIA = Data were not available. 
NC = Not calculated. MDC used as a surrogate. 
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Table 3.5 
Receotnr Soecific Intake Estimates 

Tier 1 95th UCL 1 NIA I 9.18E-07 I NIA I 6.83E-09 I O.OOE+OO I 9.25E-07 
Tier 2 95th UCL I NIA I 4.15E-07 I N/A I 3.53E-09 I O.OOE+OO I 4.19E-07 

N/A = Not applicable. 

DENE03200501 1 .XIS Page I of I 
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Table 4.1 

effects in rats. 

Threshold TRVs were independently calculated using the procedures outline in the CRA Methodology. 
TRV Confidence: 
NA = No TRV has been identified or the TRV has been deemed unacceptable for use in ECOPC selection. 
Low = TRVs that have data for only one species looking at one endpoint (non-mortality) and from one primary literature source. 
Moderate = TRVs that have multiple primary literature sources looking at one endpoint (non-mortality or mortality) but with only one species evaluated. 
Good = For TRVs that have either multiple species with one endpoint from multiple studies or those TRVs with multiple species and multiple endpoints from only one stud. 
High = For TRVs that have multiple study sources looking at multiple endpoints and more than one species. 
Very High = All EcoSSLs @PA 2003) will be assigned this level of confidence by default. 
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Table 5.2 

The limiting receptor is chosen as the receptor with the lowest ESL. 
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Table 6.1 

Coyote (carnivore) 
Coyote (generalist) 

lickel Not an ECOPC. 
NOAEL HQs > 1 for default exposure and TRVs using Tier 1 and Tier 2 UCLs. 
u)AEL HQs c 1 for default exposure and TRVs using Tier 1 and Tier 2 UCls. 

Not an ECOPC 
LOW fisk 

L 
Coyote (insectivore) NOAEL HQs > I for default exposure and TRVs using Tier 1 and Tier 2 UCls. 

LOAEL HQs c I for default exposure and TRVs using Tier I and Tier 2 UCLs. 
LOW Risk 

,3,7,8-TCDD TEQ (Mammal) 
Mule Deer Not an ECOPC. Not an ECOPC 
Coyote (carnivore) Not an ECOPC. Not an ECOPC 
Coyote (generalist) Not an ECOPC. Not an ECOPC 
Coyote (insectivore) NOAEL HQs c 1 for default exposure and TRVs using Tier 1 and Tier 2 UCLs. 

LOAEL HQs c 1 for default exposure and TRVs using Tier I and Tier 2 UCLS. 
LOW fisk 

Mule Deer Not an ECOPC. Not an ECOPC 
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Table Al . l  e Evaluation of Maximum Detection Limits for Nondetected Analytes and Analytes with a Detection Frequency 
Less Than 5 Percent in Surface Soil 

e 
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Table A l . l  0 Evaluation of Maximum Detection Limits for Nondetected Analytes and Analytes with a Detection Frequency 
Less Than 5 Percent in Surface Soil 

I 

Sulprofos 18 180 7 NIA NIA 
Tantalum 13.6 19.9 1 1  NIA NIA 
tert-Butyl benzeneb 0.702 92.1 514 NIA NIA 

1 Tetrachlorvinphos 8.6 89 7 N/A NIA ~ 
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Table A l . l  0 Evaluation of Maximum Detection Limits for Nondetected Analytes and Analytes with a Detection Frequency 

a Value is the maximum reported result for nondetected analytes. 
Analyte has a detection frequency of less than 5 percent. 

N/A = Not Applicable 
Bold entries indicated maximum result > lowest ESL. 

b 
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The risk assessment for wide-ranging ecological receptors evaluates the risk to coyotes 
and mule deer at the Rocky Flats Environmental Technology Site (RFETS). This risk 
assessment is based on Exposure Point concentrations (EPCs) for Ecological 
Contaminants of Potential concern (ECOPC) that were calculated from surface soil data 
aggregated across the entire RFETS site. Because the data used in the risk assessment for 
sitewide receptors is for all exposure units @Us) at RFETS, and EU-specific data quality 
assessment, as is provided in this attachment for the other risk assessment volumes, is not 
required. Rather, a sitewide data adequacy assessment was performed to determine 
whether the available data set is adequate for this risk assessment. The data adequacy 
assessment rules are presented in the CRA Methodology, and the detailed data adequacy 
assessment for the data used in this risk assessment, and for the entire CRA, is presented 
in Appendix A, Volume 2 of the R W S  Report. The assessment concludes that the data 
are adequate to estimate risks to ecological receptors and, where data uncertainties exist, 
risk management decisions can still be rendered. 

0 

\ 
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1.0 INTRODUCTION 

This attachment presents the results for the statistical analyses and professional judgment 
evaluation used to select ecological contaminants of potential concern (ECOPCs) as part 
of the risk assessment for wide-ranging ecological receptors at the Rocky Flats 
Environmental Technology Site (RFETS). The methods used to perform the statistical 
analysis and to develop the professional judgment sections are described in Appendix A, 
Volume 2, Section 2 of the RWS report. 

2.0 RESULTS OF STATISTICAL COMPARISONS TO BACKGROUND FOR 
THE INDUSTRIAL AREA EXPOSURE UNIT 

The results of the statistical background comparisons for inorganics and radionuclide 
ecological contaminants of interest (ECOIs) in sitewide surface soil samples collected for 
the Sitewide ERA are presented in this section. Box plots are provided for analytes that 
were carried forward into the statistical comparison step and are presented in Figures 
A3.2.1 to A3.2.6.' The box plots display several reference points: 1) the line inside the 
box is the median; 2) the lower edge of the box is the 25th percentile; 3) the upper edge 
of the box is the 75th percentile; 4) the upper lines (called whiskers) are drawn to the 
greatest value that is less than or equal to 1.5 times the inter-quartile range (the 
interquartile range is between the 75th and 25th percentiles); 5) the lower whiskers are 
drawn to the lowest value that is greater than or equal to 1.5 times the inter-quartile 
range; and 6) solid circles are data points greater or less than the whiskers. 

ECOIs for surface soil with concentrations in the Sitewide ERA that are statistically 
greater than background (or those where background comparisons were not performed) 
are carried through to the exposure point concentration (EPC) - minimum threshold 
ecological screening level (tESL) comparison step of the ECOPC selection processes. 

ECOIs with concentrations that are not statistically greater than background are not 
identified as ECOPCs and are not evaluated further. 

2.1 
For the ECOIs in surface soil, the MDCs for antimony, arsenic, cadmium, chromium, 
mercury, molybdenum, nickel, tin, vanadium, and zinc exceeded an ecological screening 
level (ESL), and these ECOIs were carried forward into the statistical background 
comparison step. The MDCs for 2,4,6-trichlorophenoI7 2-methylnaphthalene7 
benzo(a)pyrene, bis(2-ethylhexyl)phthalate, dieldrin, total dioxins, total PCBs, 
pentachlorophenol, and tetrachloroethene also exceeded an ESL. 2,4,6-trichlorophenoI7 
dieldrin and pentachlorophenol have less than 5 percent detects and were eliminated from 
further consideration. The results of the statistical comparison of the surface soil data to 

Surface Soil Data Used in the ERA 

. 

Statistical background comparisons are not performed for analytes if: (1) the background concentrations 
are non-detections; (2) background data are unavailable; (3) the analyte has low detection frequency in the 
Sitewide ERA or background data set (C 20 percent); or (4) the analyte is an organic compound. Box plots 
are not provided for these analytes. However, these analytes are carried forward into the professional 
judgment evaluation. 
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background data are presented in Table A3.2.1 and the summary statistics for background 
and sitewide surface soil data are shown in Table A3.2.2. 

The results of the statistical comparisons of the sitewide surface soil to background data 
indicate the following: 

Statistically Greater than Background at the 0.1 Significance Level 
0 Chromium 

Nickel 

‘Not Statistically Greater than Background at the 0.1 Significance Level 

Arsenic 

0 Cadmium 

Mercury 

0 Vanadium 

Zinc 

Background Comparison not ,Per$ormedl 
Antimony 

Molybdenum 

Tin 

3.0 UPPER-BOUND EXPOSURE POINT CONCENTRATION COMPARISON 
TO LIMITING ECOLOGICAL SCREENING LEVELS 

ECOIs in surface soil with concentrations that are statistically greater than background, 
or background comparisons were not performed, are evaluated further by comparing the 
EPCs to the limiting tESLs. The EPCs are the upper confidence limits (UCLs) for large 
home-range receptors, or the MDC in the event that the UCL is greater than the MDC. 

3.1 ECOIs in Surface Soil 
Antimony, chromium, molybdenum and tin concentrations, along with five organics (2- 
methylnaphthalene, benzo(a)pyrene, bis(2-ethylhexyl)phthalate, total PCBs and . 
tetrachloroethene), were eliminated from further consideration because the EPCs are not 
greater than the tESLs. Conversely, nickel and total dioxins have EPCs greater than the 
tESLs and are evaluated further in the professional judgment step. 

4.0 PROFESSIONAL JUDGMENT 

This section presents the results of the professional judgment step of the ECOPC 
selection processes for the ERA. Based on the weight of evidence evaluated in the 
professional judgment step, ECOIs are either included for further evaluation as ECOPCs 
in the risk characterization step, or excluded from further evaluation. 

DEh’IE03200501 I .DOC 2 
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The professional judgment evaluation takes into account the following lines of evidence: 
process knowledge, spatial trends, pattern recognition2, comparison to RFETS 
background and regional background datasets (see Table A3.4.1 for a summary of 
regional background data)3, and risk potential. For ECOIs where the process knowledge 
andor spatial trends indicate that the presence of the analyte in the EU may be a result of 
historical site-related activities, the professional judgment discussion includes only two 
of the lines of evidence listed above, and it is concluded that these analytes are ECOPCs 
and are carried forward into risk characterization. For the other ECOIs that are evaluated 
in the professional judgment step, each of the lines of evidence listed above are included 
in the discussion. 

For metals, Appendix A, Volume 2, Attachment 8, of the RI/FS report provides the 
details of the process knowledge and spatial trend evaluations. The conclusions from 
these evaluations are noted in this attachment. 

’ 

The following ECOIs are evaluated further in the professional judgment step for Sitewide 
ERA: 

0 Nickel 

2,3,7,8-TCDD (TEQ) (mammal) 
I 

The following sections provide the professional judgment evaluations, by analyte and by 
medium for the ECOIs listed above. 

4.1 Nickel 
Nickel has an EPC in surface soil greater than the limiting tESL, and therefore, was 
carried forward to the professional judgment step. The lines of evidence used to 
determine if nickel should be retained for risk characterization are summarized below. 

4.1.1 Summary of Process Knowledge 
As discussed in Appendix A, Volume 2, Attachment 8 of the RI/FS report, process 
knowledge indicates a potential for nickel to have been released into RFETS soil because 

* The pattern recognition evaluation includes the use of probability plots. If two or more distinct 
populations are evident in the probability plot, this suggests that one or more local releases may have 
occurred. Conversely, if only one distinct low-concentration population is defined, likely representing a 
background population, a local release may or may not have occurred. Similar to all statistical methods, the 
probability plot has limitations in cases where there is inadequate sampling and the magnitude of the 
release is relatively small. Thus, absence of two clear populations in the probability plots is consistent with, 
but not definitive proof of, the hypothesis that no releases have occurred. However, if a release has 
occurred within the sampled area and has been included in the samples, then the elemental concentrations 
associated with that release are either within the background concentration range or the entire sampled 
population represents a release, a highly unlikely probability. 

The regional background data set for Colorado and the bordering states was extracted from data for the 
western United States (Shacklette and Boerngen 1984), and is composed of data from Colorado as well as 
Arizona, Kansas, Nebraska, New Mexico, Oklahoma, Utah, and Wyoming. Although the Colorado and 
bordering states background data set is not specific to Colorado’s Front Range, it is useful for the 
professional judgment evaluation in the absence of a robust data set for the Front Range. Colorado’s Front 
Range has highly variable terrain that changes elevation over short distances. Consequently, numerous soil 
types and geologic materials are present at FGETS, and the data set for Colorado and bordering states may 
be more representative of these variable soil types. 0 
DENIE03200501 I .DOC 
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of the moderate nickel metal inventory and presence of nickel in waste generated during 
former operations. Therefore nickel may be present in surface soil as a result of historical 
site-related activities. 

4.1.2 Evaluation of Spatial Trends 

Surface Soil 
As discussed in Appendix A, Volume 2, Attachment 8 of the RWS report, the spatial 
trend analysis indicates that nickel concentrations in surface soils have concentrations 
greater than three times the background MDC at locations within or near historical 
MSSs. 

I 4.1.3 Conclusion 
Nickel was used at RFETS and identified in wastes, and has elevated concentrations 
(greater than 3 times background) within or near historical MSSs. Therefore, nickel is 
being carried forward into the ecological risk characterization. 

4.2 2,3,7,8-TCDD (TEQ) (Mammal) 
2,3,7,8-TCDD (TEQ) (mammal) has an EPC in surface soil greater than the tESL, and - 

therefore, was carried forward to the professional judgment step. The lines of evidence 
used to determine if 2,3,7,8-TCDD (TEQ) (mammal) should be retained for risk 
characterization are summarized below. 

4.2.1 Summary of Process Knowledge 
The Building 121 Security Incinerator (PAC 100-609) is an MSS at RFETS where no 
carbon required (NCR)-paper containing PCBs was burned and may have resulted in the 
formation of dioxins. A few other MSSs have been sampled for dioxins although they 
were not expected contaminants. 

4.2.2 Evaluation of Spatial Trends 

Surface Soil 
As shown in Figure A3.4.1,2,3,7,8-TCDD (TEQ) (mammal) concentrations exceed the 
ESL at locations within or near PAC 100-609. 

4.2.3 Conclusion 
Dioxins may have been formed at RFETS within or near historical MSSs. Because 
dioxins are potential contaminants at PAC 100-609, and were detected above the ESL at 
this location, 2,3,7,8-TCDD (TEQ) (mammal) was identified as ECOPCs and was carried 
forward into the risk characterization. 
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Table A3.2.1 

Nickel 
Tin 
Van ad i u rn 
Zinc 

20 NORMAL 100 2620 NONPARAMETRIC 97 WRS 0.077 Yes 
20 NORMAL 0 2423 NONPARAMETRIC 10 NIA NIA NIA 
20 NORMAL 100 2622 NONPARAMETRIC 100 WRS 0.434 No 
20 NORMAL 100 2622 NONPARAMETRIC IO0 WRS 0.583 No 

Sitewide ERA data exclude background data. 
WRS = Wilcoxon Rank Sum 
NIA = not applicable; site and/or background detection frequency less than 20%. 
Bolded entries indicated analytes retained for further consideration in the next ECOPC selection step. 

DEN/E03200501 I . X U  
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e 0% 0 
Table A3.2.2 

’ Statistics are computed using one-half the reponed value for nondetects. 

N/A = Not available or not applicable. 
ND = Data nondetects. 

Sitewide ERA data exclude background data. 
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Table A3.4.1 

a Based on data from Shacklette and Boerngen 1984 for the states of Colorado, Arizona, Kansas, Nebraska, New Mexico, Oklahoma, 
Utah, and Wyoming. 

One-half the detection liml used as proxy value for nondetects In computation of the mean and standard deviation. 
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Sitewide SurfaceSz Box Plots for Nickel 
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Sitewide Surface Soil Box Plots for Zinc 
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Table A4.2.1 
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Table A4.2.2 

Coyote - Insectivore 
Tier 1 95th UTL 
Tier 1 95th UCL 
Tier 2 95th UTL 
Tier 2 95th UCL 

1.38E+00 1.33E-01 N/A 1.33E+00 10 N/A 1 
9.42E-01 1.33E-01 N/A 1.33E+00 7 N/A 0.7 
9.31E-01 1.33E-01 N/A 1.33E+00 7 N/A 0.7 
9.03E-01 1.33E-01 N/A 1.33E+00 7 N/A 0.7 
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0 
Table A4.2.3 

N/A = Not applicable 
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Table A4.2.4 

Tier 1 95th UTL 
Tier 1 95th UCL 
Tier 2 95th UTL 
Tier 2 95th UCL 

5.67E-06 1.00E-06 1.00E-05 6 0.6 
9.25E-07 1.00E-06 1.00E-05 0.9 0.09 
5.98E-07 1.00E-06 1.00E-05 0.6 0.06 
4.19E-07 1.00E-06 1.00E-05 0.4 0.04 
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1.0 INTRODUCTION 

One potential limitation of the HQ approach is that calculated HQ values may sometimes 
be uncertain due to simplifications and assumptions in the underlying exposure and 
toxicity data used to derive the HQs. Where possible, this risk assessment provides 
information on two potential sources of uncertainty, described below. 

I . 

0 

Bioaccumulation Factors (BAFs). For wildlife receptors, concentrations of 
contaminants in dietary items were estimated from surface soil using uptake 
equations. When the uptake equation was based on a simple linear model (e.g., 
Ctissue = BAF * Csoil), the default exposure scenario used a high-end estimate of 
the BAF (the 90th percentile BAF). However, the use of high-end BAFs may tend 
to overestimate tissue concentrations in some dietary items. If necessary, in order 
to estimate more typical tissue concentrations, an alternate exposure scenario 
calculated total chemical intake using a 50th percentile '(median) BAF. The use of 
the median BAF is consistent with the approach used in the ecological soil 
screening level (EcoSSL) guidance (EPA 2005). 

Toxicity Reference Values (TRVs). The CRA Methodology utilized an 
established hierarchy to identify the most appropriate default TRVs for use in the 
ECOPC selection. However, in some instances, the default TRV selected may be 
overly conservative with regard to characterizing population-level risks. The 
determination of whether the default TRVs are thought to yield overly 
conservative estimates of risk is addressed in the uncertainty sections below on a 
chemical-by-chemical basis. If LOAEL HQs greater than 1 were calculated using 
the default HQ calculations and an alternate TRV is identified, the chemical- 
specific uncertainty sections provide a discussion of why the alternate TRV is 
thought to be appropriate to provide an alternative estimate of toxicity (e.g., 
endpoint relevance, species relevance, data quality, chemical form, etc.), and HQs 
were calculated using both default and alternate TRVs. 

The influences of each of these uncertainties on the calculated HQs are discussed for each 
ECOPC in the following subsections. 

1.1 Nickel 

Bioaccumulation Factors 
There are several important uncertainties associated with the intake and HQ calculations 
for vertebrate receptors. Nickel has two types of bioaccumulation factors used in the 
intake calculations. 'For the soil-to-plant and soil-to-small mammal BAFs, regression 
equations were used to estimate tissue concentrations. Confidence placed in these values 
is high; however, uncertainty is unavoidable when using even high quality models to 
predict tissue concentrations. In cases without available measurements of tissue 
concentrations, regression-based models are generally the best available predictor of 
tissue concentrations. However, the regression-based BAFs may still overestimate or 
underestimate tissue concentrations of nickel to an unknown degree. 
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The soil-to-invertebrate BAF used to estimate invertebrate tissue concentrations is based 
on a screening-level upper bound (90th percentile) BAF presented in Sample et al. 
(1998a). This value provides a conservative estimate of uptake from soils to invertebrate 
tissues. This conservative estimate may serve to overestimate nickel concentrations in 
invertebrate tissues. For this reason, the median BAF presented in the same document 
(Sample et al. 1998b) can be used as an alternative BAF to estimate invertebrate tissue 
concentrations. 

It is unclear whether the use of median BAFs reduces the uncertainty involved in the 
estimation of invertebrate tissue concentrations, but the likelihood of overestimation of 
risks is reduced. 

Toxicity Reference Values 
Uncertainty is also present in the TRVs used in the default HQ calculations for nickel.. 
The NOAEL TRW used to calculate the ESL was estimated from the LOAEL TRV in the 
CRA Methodology by dividing by a factor of 10. The LOAEL TRV for mammals (1.33 
mg/kg/BW/day) is based on pup mortality in rats. Given that the LOAEL TRV is 10 
times the NOAEL TRV, a back-calculated soil concentration using the LOAEL TRV 
equals 3.8 mgkg. This concentration is equal to the minimum detected concentration of 
nickel in background soils and would be exceeded by 19 of the 20 site-specific 
background soil concentrations. Because risks to ecological receptors are not generally 
expected in background areas, this indicates that the default TRVs used to calculate risks 
for mammals in general are too conservative and risks are over-predicted when using 
these TRVs. 

The CRA Methodology prescribed a hierarchy of TRV sources from which TRVs could 
be identified and used without modification. TRVs were selected first from EPA EcoSSL 
guidance (EPA 2003) from which no nickel TRVs were available. The second Tier TRV 
source was PRC (1994), from which the LOAEL TRV was obtained and the NOAEL 
TRV was estimated. Because this value appears to be overly-conservative, the third Tier 
TRV source (Sample et al. 1996) was reviewed for a usable TRV. Sample et al. (1996) 
presents TRVs for mammals. 

The use of these alternative risk calculations serves to provide an estimate of risk using a 
reasonable, yet reduced, level of conservatism for all receptors. 

Background Risks 

Nickel was detected in RFETS background surface soils. Because risks are generally not 
expected at naturally occumng background levels, it is important to calculate the risks 
that would be predicted at naturally occumng concentrations using the same assumptions 
and models as used in the CRA. This provides information necessary to gauge the 
predictive ability of the risk assessment models used in the CRA. In addition, risks 
calculated using background data can provide additional information on the magnitude of 
potentially site-related risks. 

Risks to the coyote (generalist and insectivore) were calculated using both the UCL and 
UTL of background soils and default NOAEL and LOAEL TRVs. NOAEL HQs greater 
or equal to 1 for all receptors were calculated using both the UCL and UTL background 
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surface soil concentrations. LOAEL HQs were less than 1 for both coyote receptors. 
These results indicate that risks calculated using the default exposure model and TRVs 
were not overly conservative for the coyote receptors 

1.2 Dioxin (Total) 

Bioaccumulation Factors 

The soil-to-invertebrate BAF used to predict invertebrate concentrations was developed 
using a regression equation to estimate tissue concentrations. Confidence placed in these 
values is high. Uncertainty is unavoidable when using even high-quality models to 
predict tissue concentrations. However, in cases without available measurements of tissue 
concentrations, regression-based models are the best available predictor of tissue 
concentrations. The regression-based BAF may overestimate or underestimate tissue 
concentrations of total dioxins to an unknown degree. 

Toxicity Reference Values 

For mammalian receptors, dioxin TRVs were obtained from Sample et a1 (1996). The 
study evaluated fertility and neonatal survival among rats over 3 generations. The study 
identified both a NOAEL and a LOAEL and confidence in the values was rated as high. 
However, there is a certain degree of uncertainty in all laboratory derived TRVs and they 
may overestimate or underestimate risk to an unknown degree. 

Background Risk Calculations 

Dioxins were not analyzed for in background surface soils. Therefore, background risks 0 
were not calculated for dioxins in Appendix A, Volume 2, Attachment 9 of the RWS 

' Report. 
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